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 The purpose of this study was to determine if dental esthetics affects the 
perception of adolescents regarding their peer’s social aptitude in specific areas such as 
athletics, popularity, leadership, and academics.  Ten patient photographs (4 males, 6 
females) from a private orthodontic practice in Richmond, VA were selected for 
inclusion in this study.  The frontal smiling photographs were digitally modified with 
insertion of either an ideal smile (straight) or a non-ideal smile (crooked) to create an 
image identical to the original except for an altered dental complex.  Laypersons rated the 
straight and crooked patient photographs for athletic performance, socialization skills 
(popularity), leadership, and academic performance using a 100 mm visual analog scale 
(VAS).  Picture ratings were analyzed using a repeated-measures mixed-model analysis 
 
vii 
(SAS version 9.1, SAS Institute, Cary NC).  On average, the differences due to crooked 
vs. straight were consistent in that patients with straight teeth were always rated more 
highly than the same patients with crooked teeth.  These differences were significant in 
ratings of perceived athletic performance (P <.05), popularity (P <.05), and leadership (P 
<.05), but not significant in ratings for academic performance (P >.05). 
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Introduction 
 
Hungerford pointed out in 1878 that “beauty is in the eye of the beholder.”1  In 
other words, indicators of physical attractiveness are highly subjective and may vary 
according to cultural stereotypes or current socio-cultural norms.  However, studies2-4 
have  shown that agreement on attractiveness ratings is consistent across cultures.  This 
suggests that there is a common perception of what is beautiful.  But, from where did this 
perception originate and can it influence current socio-cultural stereotypes? 
Major artistic contributions by the Greeks in the fourth and fifth centuries outlined 
facial beauty and elements of facial harmony.5  For example, the head of Aphrodite, circa 
fourth century BC,  represented the ideal facial proportion to the Greek sculptors.  Also, 
Da Vinci’s famous drawing of facial proportions in the 15th century demonstrated the 
concept of proportional facial thirds.  These renderings of facial beauty are still 
referenced by scholars as defining characteristics of physical attractiveness in modern 
western culture.   
Since the 1970’s, researchers from the social psychology and dental fields have 
been looking to better understand and define specific characteristics of facial beauty.  A 
study by Tatarunaite et al6  examined numerous facial characteristics including the 
cheeks, chin, eyes, hair, lips, nose, skin, and teeth to determine which, if any, features 
influence the perception of laypersons when asked to determine facial attractiveness.  
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They concluded that overall facial attractiveness does not depend on any single feature, 
but is rather a compilation of many attractive facial features.  
The physiognomy of facial attractiveness has been studied by numerous authors.7-
12,13,14  Shaw et al7 demonstrated that persons with faces of high background 
attractiveness were considered more extroverted, of higher social class, more popular, 
more intelligent, and of higher sexual attractiveness.  Moreover, other studies8-12 showed 
that individuals with attractive facial appearances were considered to be more desirable 
as friends and dating partners, more successful in their occupation and were 
recommended for lighter sentences when judged as criminals by a simulated jury.  This 
suggests that persons perceived as facially attractive by their peers are viewed more 
positively overall, but the role of the dentofacial complex itself as an influence on social 
perception is debatable.  
Goldstein15 found that within the face, the mouth (31%) and eyes (34%) were 
important factors in the hierarchy of characteristics that determined the esthetic 
perception of a person.  However, Tatarunaite et al6 found no significant difference 
between smiling and non-smiling subjects when laypeople were questioned about facial 
attractiveness.  This study supports the work of Shaw13 and Shaw et al,7 which concluded 
that dental appearance is less influential on overall facial attractiveness than the 
summation of facial features including the eyes, the oral region, and the skin complexion.  
Presently, interest still exists among orthodontists on the influence that dental 
appearance has on personality judgments rendered by laypersons.  A study by Berscheid 
et al14 found that most Americans believe that dental appearance is “very important” in 
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social interactions.  If this is true, then an attractive smile is an important parameter in 
social situations within western culture.  For instance, multiple studies16-18 have shown 
that children with a normal dental appearance are considered better looking and more 
desirable as friends when judged by their peers.  Furthermore, children exhibiting specific 
types of malocclusions, including severe crowding, overjet exceeding 6 mm, and a deep 
bite over 7 mm, were found to be more susceptible to social stigma.13  
The growing numbers of people seeking orthodontic treatment for correction of 
malocclusion suggests that individuals perceive that improvement in their dental 
appearance will generate social benefits.  The effect of dental appearance on overall 
perception of an individual when judged by laypersons was previously documented by 
Eli et al18 and Newton et al.19  Their studies showed that subjects with more attractive 
smiles were perceived as more intelligent and having greater social abilities.  
The objective of this study was to determine whether smile attractiveness 
influences the perception of adolescents when judging a peer’s athletic, social, leadership, 
and academic abilities.  
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Materials and Methods 
 
A survey was constructed using facial frontal smiling photographs of 10 patients 
(subjects) selected from a private orthodontic practice in Richmond, VA.   Informed 
consent was obtained from each subject and the study protocol was reviewed and 
approved by the Institutional Review Board (IRB) at Virginia Commonwealth 
University.  The subjects consisted of six females and four males.  They were of various 
ethnicities and were between 10-16 years of age (Table I).  If a subject didn’t specify 
their race as African-American, White, Hispanic, or Asian on the history form, they were 
assigned a race of “other.”   
Table I: Description of Pictures 
          Picture Group 
Subject #      Race  Gender       1      2 
1 African-American Male Crooked Straight 
2 Other Female Crooked Straight 
3 White Female Straight Crooked 
4 African-American Female Straight Crooked 
5 White Female Crooked Straight 
6 White Female Straight Crooked 
7 White Female Crooked 
8 White Male Crooked Straight 
9 Other Male Straight Crooked 
10 Asian Male Crooked Straight 
 
Note: Subject #7 is a crooked-smile picture shown to both groups of evaluators  
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The objective of the study was to determine if the appearance of the dental 
complex alone can influence the perception of specific abilities (athletics, popularity, 
leadership, and academics) in adolescents by a convenient sample of their peers.  To 
ensure that dental esthetics was the only variable, the subjects’ original photographs were 
used with the addition of a digitally altered photograph of the same subject, with only the 
dental complex modified.  Specifically, the smile of another patient was extracted and 
digitally inserted into the image of the subject, thereby giving that subject an ideal smile 
(straight) or non-ideal smile (crooked).   
 
Figure 1: Picture of Subject 9 A. Straight  B. Crooked  
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The straight and crooked pictures were scaled to the dimension of 16 cm x 19 cm.  
After the two images, straight and crooked, were created for each subject, they were split 
and assigned to different picture groups (Table I).  Each group contained approximately 
equal numbers of pictures with straight and crooked teeth: group 1 consisted of four 
subjects with straight teeth and six subjects with crooked teeth, group 2 consisted of 5 
subjects with straight teeth and 5 subjects with crooked teeth.  Picture #7, with crooked 
teeth, remained unaltered and was presented in both groups to serve as a control across 
groups.  
Microsoft Access© 2000 (version 9.0.2720, Microsoft Corp., Redmond, WA) was 
used to construct the basic survey.  Using the picture groupings outlined in Table I, two 
surveys were created.  Survey 1 consisted of 10 subjects’ pictures (picture group 1) and 
survey 2 consisted of the same subjects’ photographs with a different dental complex 
(picture group 2).  For each photograph, evaluators (n = 226) were asked to express their 
degree of agreement or disagreement with each of the following statements: 
 
(1) This person is good at sports. 
(2) This person is popular. 
(3) This person is a good leader. 
(4) This person is smart.  
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The ratings were recorded by each evaluator digitally by sliding a bar along a 100 mm 
Visual Analog Scale (VAS).  The corresponding numeric value (0-100) was recorded in a 
Microsoft Excel© 2000 (version 9.0.2720, Microsoft Corp., Redmond, WA) file.  
A total of 226 evaluators were surveyed and rated the pictures.  Evaluators were 
recruited at a movie theater approximately 30 miles from Richmond, VA.  In exchange 
for the evaluators’ participation, they received a movie voucher valued at five dollars.  
The evaluators were selected to participate in the study because they were within the age 
range of 10-16 years.  No other inclusion criteria were set.   
Evaluators received directions on how to complete the survey.  They were 
requested to provide their age, race, and gender.  The remainder of the survey consisted 
of the subjects’ pictures.  Under each subject photograph, the 4 statements listed 
previously appeared with the VAS scale for the evaluators to record their perceptions.  
The evaluators rendered their judgments for all 10 subject pictures, therefore answering a 
total of 40 questions.   
Of the 226 evaluators surveyed, 5 evaluators were excluded from further analyses 
because they had minimal or no variability in their responses on the 100 mm VAS.  
Specifically, those 5 evaluators viewed each picture, but didn’t provide a judgment and 
the computer scored their responses as 50, which was the default survey response value.  
If a 50 was recorded for every survey question, then the evaluator’s answers were 
removed from all further analysis.  The characteristics of the remaining 221 evaluators 
are described in Table II.  There were no significant differences in the gender (P >.05) or 
race (P >.05) distributions between evaluators that answered survey 1 or survey 2.  
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Overall, half of the evaluators were male and half were female.  38% were African 
American, 42% were White, and each of the other ethnic groups comprised less than 10% 
of the total respondents.  The mean age of the evaluators was 14.4 ± 4.4 years.  
 
  
 
Table II: Description of Evaluators Surveyed 
   
Variable Survey Group 1 (N= 113) Survey Group 2 (N=108)
Gender   
    Male  60 45 
    Female  46 59 
Race   
    Black 40 40 
    White  40 48 
    Asian 4 6 
    Hispanic  7 5 
    Other 14 6 
Age   
    N 105 105 
    Mean 14.42 14.42 
    S.D. 1.55 1.62 
 
 
Evaluators that did not provide their gender, race, and/or age were not excluded 
from the sample because they still rendered judgments on all the subjects’ photographs. 
Table II demonstrates that 7 evaluators in group 1 did not provide their gender, 8 did not 
provide their race, and 8 did not provide their age.  For group 2, 4 evaluators did not 
provide their gender, 3 did not provide their race, and 3 did not provide their age.  
A total of 221 evaluators did assign ratings for the 40 survey questions.  Those 
picture ratings were analyzed using a repeated-measures mixed-model analyses (SAS 
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version 9.1, SAS Institute, Cary NC).  Consistency between ratings made by evaluators 
answering the different surveys was analyzed by comparing values assigned for subject 7, 
whose picture was the same for both.  
The primary research interest was to determine whether evaluators rated the 
subjects with a non-ideal smile (crooked) differently than the same subjects, but with an 
attractive smile (straight).  However, evaluator characteristics such as gender, race, and 
age, as well as subject characteristics such as gender, race, and picture number were 
considered when testing for crooked vs. straight differences. 
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Results 
 
In order to test whether the evaluators answering the two surveys rated the 
subjects’ photographs comparably, the same photograph of subject #7 was shown in both 
surveys (Table III).  ANOVA was used to compare picture 7 ratings between the two 
survey groups.  Ideally, the scores for picture 7 would have been the same in both 
surveys.  As demonstrated in Table III, there were no significant differences between the 
ratings of picture 7 (P > 0.2) between the two surveys.   
  
Table III: Ratings for Picture of Subject 7 in Survey 1 and Survey 2 
 
 Athletic Performance  
Survey Estimate SE 95% CI p-value 
1 38.53 2.62 33.37 43.69 0.6448 
2 37.12 2.73 31.74 42.51   
 Popularity 
1 42.76 2.74 37.35 48.16 0.2065 
2 38.71 2.86 33.07 44.35   
 Leadership Ability  
1 49.92 2.62 44.76 55.09 0.6979 
2 48.74 2.73 43.35 54.13   
 Academic Performance  
1 66.67 2.83 61.08 72.25 0.4390 
2 64.11 2.95 58.28 69.94   
 
  
As shown in Table IV, the subjects’ photographs with ideal dental esthetics 
(straight) were consistently rated higher on average than the same subjects’ photographs 
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with non-ideal dental esthetics (crooked).  The differences in ratings between straight and 
crooked teeth were significant for judgments on athletic performance (P <.05), popularity 
(P <.0001), and leadership ability (P <.0001).  Differences in ratings for academic 
performance were not statistically significant (P >.05).  
  
Table IV:  Ratings of Crooked teeth vs. Straight teeth Pictures  
 
CS Estimate SE 95% CI p-value   
 Athletic Performance   
Crooked 49.88 1.18 47.55 52.20   
Straight 53.30 1.25 50.84 55.76   
difference 3.42 1.39 0.69 6.15 0.0141   
 Popularity   
Crooked 49.09 1.25 46.63 51.55   
Straight 57.36 1.30 54.79 59.92   
difference 8.26 1.31 5.69 10.84 <.0001   
 Leadership Ability   
Crooked 52.12 1.22 49.72 54.53   
Straight 58.05 1.28 55.54 60.55   
difference 5.92 1.31 3.35 8.50 <.0001   
 Academic Performance   
Crooked 59.00 1.20 56.63 61.36   
Straight 61.58 1.27 59.09 64.08   
Difference 2.59 1.35 -0.05 5.23 0.0548   
 
The effect of the subject and evaluator characteristics on ratings for athletic 
performance, popularity, leadership ability, and academic performance, are shown in 
Table V.  
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Table V: Effects (p-values) of Subject and Evaluator Characteristics on Ratings 
 
  Characteristic 
Effect Athletics Popularity Leadership Academics 
Evaluator Gender 0.2235 0.8559 0.9820 0.5978 
Evaluator Race 0.0528 0.0426 0.1098 0.7346 
Subject Gender  <.0001 0.2121 0.1368 0.1365 
Evaluator Gender*Subject Gender  0.0228 0.4676 0.3927 0.0700 
Crooked vs. Straight Teeth (CS) 0.0141 <.0001 <.0001 0.0548 
CS*Evaluator Race  0.2366 0.0131 0.2772 0.4895 
CS* Subject Gender  0.8957 0.0847 0.5049 0.0938 
 
 
Perception of Athletic Ability  
 Evaluators perceived subjects with an attractive smile (straight) to be more 
athletic than subjects who exhibited poor dental esthetics (crooked) (P <.05).  The ratings 
expressed by the evaluators varied based upon both the gender of the evaluator and the 
subject (Table VI).  Overall, female subjects were perceived to have significantly lesser 
athletic ability than male subjects (P <.0001).  Also, when viewing female subjects, male 
evaluators rated athletic performance lower than did female evaluators (P <.05).  But, 
when viewing male subjects, male evaluators did not rate athletic performance differently 
than female evaluators (P >.05). 
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Table VI: The Effect of Gender on Athletic Performance Ratings
 
Gender     
Evaluator Subject Estimate SE 95% CI 
Female Female 49.75 1.29 47.20 52.30
 Male 55.12 1.42 52.33 57.90
Male Female 45.94 1.35 43.29 48.59
  Male 55.55 1.47 52.67 58.44
 
Perception of Popularity  
 Overall, evaluators’ perceived subjects with an attractive smile to be more popular 
than subjects who exhibited poor dental esthetics (P <.0001).  However, this difference in 
perception was influenced by the race of the evaluator (P <.05).  These differences are 
detailed in Table VII.  Specifically, White evaluators assigned higher ratings for subjects 
with straight teeth than did African-American evaluators for the same group of subjects.  
Asian evaluators scored subjects with straight teeth an average of 13.5 units higher than 
subjects with crooked teeth.  The smallest difference in ratings between subjects with 
straight and crooked teeth, 3.7, was given by African-American evaluators.  The only 
group that showed no significant difference in perception of popularity between subjects 
with straight and crooked teeth was Hispanics (P >0.2).  
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Table VII: The Effect of Evaluator Race on Popularity  
 
Evaluator      
Race CS Estimate SE 95% CI p-value 
African-American 
 (N =80)    
 Crooked 47.87 1.37 45.17 50.57  
 Straight 51.57 1.43 48.77 54.38  
  difference 3.70 1.44 0.88 6.52 0.0102 
Asian 
(N=10)       
 Crooked 45.77 3.79 38.32 53.22  
 Straight 59.26 3.95 51.51 67.02  
  difference 13.50 3.98 5.69 21.30 0.0007 
White 
(N=88)       
 Crooked 50.28 1.31 47.70 52.86  
 Straight 58.67 1.36 56.00 61.35  
  difference 8.39 1.38 5.70 11.09 <.0001 
Hispanic 
(N=12)      
 Crooked 52.89 3.43 46.14 59.64  
 Straight 56.93 3.65 49.77 64.10  
  difference 4.04 3.65 -3.11 11.20 0.2684 
Other 
(N=20)       
 Crooked 48.64 2.67 43.40 53.89  
 Straight 60.33 2.86 54.70 65.96  
  difference 11.69 2.85 6.10 17.28 <.0001 
All 
(N=200)       
 Crooked 49.09 1.25 46.63 51.55  
 Straight 57.36 1.30 54.79 59.92  
  difference 8.26 1.31 5.69 10.84 <.0001 
 
 
 
 
15 
Perception of Leadership Ability  
 Evaluators were significantly more likely to perceive subjects with straight teeth 
than subjects who exhibited crooked teeth as being a good leader (P <.0001).  The mean 
score for subjects with straight teeth was nearly 6 units higher than the score for subjects 
with crooked teeth (95% CI = 3.4 – 8.5).  The gender or race, of the evaluator or subject 
did not influence the final judgments expressed by the evaluators on the subjects’ 
leadership ability.  
 
Perception of Academic Performance 
 Evaluators did not perceive a significant difference in academic ability between 
subjects with straight and crooked teeth (P >.05).  Also, neither race nor gender of the 
evaluators and subjects significantly influenced the overall perception of academic 
performance.  
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Discussion 
 
  It has been suggested that humans have innate needs to be seen as attractive to 
others.20  Attractiveness is subjective, however, and largely depends upon individual 
preference and the present socio-cultural environment.  Also of interest are the 
psychosocial benefits that western culture rewards to individuals who are perceived as 
attractive.  Dion et al9 showed that attractive individuals are perceived to be more 
successful occupationally, and more desirable as friends.  The present study examined 
whether the dental complex, specifically anterior tooth alignment, acted as an influencing 
cue or prompt in altering the perception of laypeople regarding athletic performance, 
popularity, leadership ability and academic performance.   
 Showing of facial photographs was a convenient way to test the perception of 
subjects by laypersons for this study.  For assessing facial attractiveness, standardized 
facial photographs have been shown to provide reliable, reproducible, valid, and 
representative ratings of facial and dental appearance.21   
The facial photographs of adolescent patients, ages 10-16, were used in this study.  
Raters of a comparable age group were recruited because the sample of laypeople 
represented peers that could fall within the subjects’ social network of friends.  
Information regarding both the subjects’ and evaluators’ race, age, and gender was 
collected in order to evaluate the effect of those factors on the social judgments made.  
All facial variables except for the dental complex were standardized so that there 
were no differences in tangential facial features including the eyes, nose, chin, skin 
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complexion, and hair.  Results of the present study supported the hypothesis that poor 
dental esthetics can negatively influence the social perception of laypersons, specifically 
concerning athletic ability, leadership, and overall popularity (Table IV).  However, when 
evaluators were questioned about perceived intellectual ability, there was no significant 
difference in perception between subjects with an ideal smile (straight) and the same 
subjects with a non-ideal smile (crooked).  Nordholm,22  on the other hand, showed that 
more attractive individuals were perceived to be more intelligent and several studies7,13,23  
have demonstrated that poor dental esthetics is considered less attractive.  Evaluators in 
the present study assigned lower scores on average to subjects with crooked teeth for 
perceived academic performance, but the differences fell just short of statistical 
significance (P = .0548).  It is possible that if a larger sample of evaluators were 
recruited, a significant relationship between poor dental esthetics and lesser academic 
performance would have been demonstrated.  
In addition to the differences found for perceptions between subjects with crooked 
and straight teeth, the gender of the subject and race of the evaluator influenced the 
ratings assigned for athletic ability and popularity.  The results demonstrated that female 
and male evaluators rated the male subjects significantly higher than the female subjects 
on athletic ability.  This finding is interesting because male athletic events receive the 
majority of media attention in western culture.  It is conceivable that the popularity and 
favoritism for male athletic events influences how both genders perceive male athletic 
ability.  Importantly, while the gender of the subject affected the rating given, subjects 
with better anterior dental appearances received significantly higher ratings than the 
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identical subjects with crooked teeth.  Therefore, adolescents still perceived their peers to 
be more athletic if they had a more attractive smile.     
The race of the evaluator was found to influence the ratings of perceived 
popularity.  Pope24 found that physical appearance was the most clearly related 
psychological variable to popularity.  Within the construct of physical appearance, 
appearance of the smile was significantly related to the perception of popularity by 
evaluators in the current study (P < .0001).  Overall, African Americans rated the subjects 
lower for perceived popularity than did Whites even though both perceived that subjects 
with straight teeth were more popular than those with crooked teeth.  It appears that 
African Americans did not perceive smile attractiveness to be as important for social 
acceptance as did Whites and Asians.  Differences between the ratings of subjects with 
straight teeth and subjects with crooked teeth were smaller for African American 
evaluators (3.7) than for Whites (8.39) and Asians (13.50) on average.  The highest 
difference was noted in the judgments given by Asian evaluators (Table VII).  However, 
the sample size of Asian evaluators was small.     
A possible limitation of the present study was that overall facial attractiveness 
ratings were not made.  Research by Nordholm,22 as well as many other studies,7,10,12,19 
demonstrated that physically attractive subjects are judged as friendlier, less aggressive, 
more intelligent, more responsible and more trustworthy.  It is plausible that the 
evaluators would rate the subjects with higher facial attractiveness more favorably even 
though they exhibited poor dental esthetics.  However, the study was designed to control 
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for this bias by showing every subject with both straight and crooked teeth to different 
groups of evaluators and then comparing the ratings within subjects.  
One of the fundamental tenants for recommending orthodontic treatment is the 
esthetic improvement of the smile.  Understanding the influence that the smile has on the 
perception of peers is important because it allows orthodontists to grasp the psychosocial 
implications of poor dental esthetics.  This study showed that a person’s smile is one 
characteristic that can negatively or positively influence how adolescents perceive their 
peers.  The findings of this study suggest that orthodontic treatment to improve the 
appearance of the smile can positively influence the perception of peers, especially 
pertaining to athletic ability, popularity, and leadership capability.  While this study 
focused on the adolescent population, it would be interesting to learn if the same results 
would be found within an adult population since the number of adults seeking 
orthodontic treatment has increased recently.   
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Conclusion 
 
 Photographs of adolescents were digitally altered to produce two images of each 
subject that were identical except one had a straight smile, and the other had crooked 
teeth.  Two sets of photographs, each containing one image of each subject, were shown 
to two groups of peer evaluators.  Evaluators rated each subject for perceived athletic 
ability, popularity, leadership, and academic ability.  Images with straight teeth were 
rated significantly higher for athletic ability (P <.05), popularity (P <.0001), and 
leadership (P <.001), but the difference for perceived academic ability was not found to 
be statistically significant (P = .0548).  In addition, gender and race were found to have a 
significant affect on the ratings given for athletic ability and popularity.  
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Appendix (Raw Data) 
 
 
 
 Characteristic: Leader  
Picture Crooked Straight  
# N Mean Std Dev  N Mean Std Dev  
1 113 57.09 21.34 108 54.79 20.60 -2.30 
2 113 56.81 21.76 108 62.64 20.72 5.83 
3 108 42.24 20.56 113 46.78 22.34 4.54 
4 108 53.83 21.06 113 58.57 19.77 4.73 
5 113 51.81 18.97 108 59.07 21.78 7.27 
6 108 52.84 21.07 113 60.98 21.36 8.14 
7 221 50.29 21.48   
8 113 53.47 21.21 108 59.70 18.46 6.23 
9 108 50.19 20.49 113 54.87 21.72 4.67 
10 113 52.33 22.05 108 60.69 21.56 8.37 
All 1218 51.97 21.32  992 57.52 21.37 5.55 
 
 
 
 Characteristic: Popular  
Picture Crooked Straight  
# N Mean Std Dev  N Mean Std Dev  
1 113 53.39 20.79 108 52.74 25.27 -0.65 
2 113 46.25 19.32 108 55.95 21.38 9.71 
3 108 46.24 22.64 113 55.93 23.23 9.69 
4 108 49.42 21.38 113 59.09 20.58 9.67 
5 113 59.86 20.85 108 67.31 21.66 7.45 
6 108 60.92 19.56 113 68.57 19.73 7.65 
7 221 43.15 22.78   
8 113 61.81 19.01 108 66.05 21.68 4.23 
9 108 48.66 20.66 113 56.32 18.46 7.66 
10 113 44.21 21.93 108 49.84 22.50 5.63 
All 1218 50.66 22.12  992 59.11 22.48 8.44 
 
 
 
 
 
 
 
 
24 
 
 Characteristic: Smart  
Picture Crooked Straight  
# N Mean Std Dev  N Mean Std Dev  
1 113 57.58 18.78 108 58.63 21.87 1.05 
2 113 64.08 20.18 108 70.74 20.54 6.66 
3 108 39.25 22.77 113 43.46 19.72 4.21 
4 108 60.09 22.03 113 60.19 20.50 0.10 
5 113 55.70 20.26 108 61.68 23.68 5.98 
6 108 58.66 21.36 113 62.55 20.69 3.89 
7 221 63.37 23.24   
8 113 54.13 21.05 108 59.66 21.67 5.52 
9 108 57.49 24.49 113 55.59 19.87 -1.90 
10 113 67.76 22.90 108 70.07 22.64 2.31 
All 1218 58.37 22.94  992 60.19 22.51 1.82 
 
 
 Characteristic: Sports  
Picture Crooked Straight  
# N Mean Std Dev  N Mean Std Dev  
1 113 51.77 19.88 108 53.79 20.94 2.02 
2 113 43.51 21.20 108 42.31 23.19 -1.20 
3 108 53.46 25.29 113 56.49 22.69 3.02 
4 108 44.44 21.99 113 51.01 20.08 6.56 
5 113 43.94 21.66 108 48.36 25.77 4.42 
6 108 52.37 23.81 113 56.90 21.56 4.53 
7 221 38.12 21.19   
8 113 68.29 18.06 108 67.68 22.61 -0.62 
9 108 50.26 22.57 113 56.65 18.76 6.39 
10 113 44.40 22.25 108 48.08 25.18 3.69 
All 1218 48.07 23.21  992 53.51 23.30 5.44 
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 df   
Effect 
Num- 
erator
Denom- 
inator
F 
Value 
p-
value 
Gender_Evaluator 1 206 0.00 0.9749 
Race_Evaluator 4 237 1.49 0.2057 
Age 1 203 0.92 0.3394 
Group 1 219 0.15 0.6980 
CrookedVsStraight (CS) 1 1865 0.17 0.6840 
Gender_Picture 1 1857 27.85 <.0001 
Race_Picture 3 1857 1.03 0.3765 
Picture # (Gender_Picture, 
Race_Picture) 5 1857 31.14 <.0001 
Characteristic 3 6294 67.75 <.0001 
Gender_Evaluator*Gender_Picture 1 1857 5.75 0.0166 
Race_Evaluator*Race_Picture 12 1857 1.29 0.2154 
CS*Gender_Evaluator 1 1865 0.00 0.9848 
CS*Race_Evaluator 4 1865 3.19 0.0127 
CS*Age 1 1865 2.15 0.1429 
CS*Characteristic 3 6294 10.07 <.0001 
CS*Gender_Picture 1 1857 2.97 0.0850 
CS*Race_Picture 3 1857 1.19 0.3132 
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